The macroeconomic factors were analyzed in this paper that allow to predict the increase of banks' clients credit risk when the stages of business cycle change. The statistical model was developed to predict the growth of doubtful and non-performing loans in the commercial banks loan portfolios. Keywords: banks, business cycle, credit risk, macroeconomics, statistical analysis.
Introduction
In the recent downturn of business cycle the significant deterioration of macroeconomic indicators in Lithuania has emerged. The experience of several resent years has shown that the ability of banks to sustain the stability in macroeconomic shocks has very strong impact on whole economy. The unfulfilled financial market expectations, the increased credit and liquidity risks of the participants in the general economy, the negative effects resulting from the bursting of asset price bubbles, and signs of deteriorating macroeconomic fundamentals bring a challenge to banks in credit risk management. The ability to predict risk indicators and possible consequences of systemic risk contribution during a financial crisis is very important for every bank. The increase in corporate insolvency, bankruptcies and unability to repay debts of households induce banks to screen and monitor borrowers more carefully, thereby reducing the risk of default and increasing the repayment probability.
The banks must have the instruments for the assessment of credit risk for the calculation of minimum capital which depends on the amount of loans and their risk. Also the profit of banks is closely related to the ability of debtors to pay back the principal and the interest. Banks analyze the financial rates and other data of every company but equally it is important to consider the economic environment and the systemic risk factors.
The object of this research is the macroeconomic indicators of the debtors' credit risk in banks.
The aim of this research is to estimate the business cycle effect on debtors credit risk in commercial banks and to develop the statistical model for the prediction of non-performing loans growth.
The tasks of research: 1. Analyzing the scientific literature to assess the main business cycle effects on credit risk found by other researchers. Managing the credit risk it is important for bankers to understand the interrelations between the credit risk of debtors, bank's performance results and the macroeconomic changes in a country. Analyzing the statistical data of Lithuanian banking system and economic fluctuations, this research interlinks the indicators of commercial banks that are related with loan portfolio credit risk and with macroeconomy. The understanding and experience of recent economic downturn can have positive impact on credit risk management policy making for banks in future.
The Business Cycle Effect on Credit Risk in Banks
Business cycles are the type of fluctuation found in the aggregate economic activity. A cycle consists of expansions occuring at about the same time in many economic activities, followed by similarly general reccesions, contractions, and revivals which merge into the expansion phase of the next cycle (Mullineux, 2011) . This section aims to estimate how these fluctuations influence the credit risk in commercial banks, the activity results of financial institutions and overall financial system of countries.
The financial crisis is a common factor that simultaneously throws multiple financial institutions into financial distress. The assets of different financial institutions are usually correlated because of their exposure to such common factors as loans for companies belonging to the same industry, exposure to a certain asset class, information problems, or macroeconomic factors (Suh, 2012) . O. Castren et al. (2010) proved the impact of national and international macroeconomic and financial shocks on euro area firms' expected probabilities of default which characterize the dynamic evolution of credit risk in banks' corporate loan portfolios. Losses generally follow a protracted deterioration in asset quality and stem from adverse macroeconomic shocks, market failures, government interference, or fraud. Most of bank crisis theories are based on changes in economic fundamentals, and regard banking crises as a natural consequence of business cycles. Credit grows rapidly when the economy is in upturn, as investors are more optimistic about the future and lending standards deteriorate. When economic conditions slow, the entire negative changes cause a collapse in credit. This procyclicality of the financial system makes it fragile and vulnerable to crises. More recent theories view banking crises as an outcome of asset price bubbles not based on economic fundamentals (Laeven, 2011) . Asset price bubbles often develop during such booms, resulting in a sustained deviation between asset prices and fundamentals that cannot be explained by random shocks. Asset price bubbles are associated with periods of aggregate over-confidence and overoptimism in security markets, often attracting new traders and speculators to the market. Their presence, leading to over-inflated asset prices and excessive aggregate risk-taking, seems a clear common feature in the banking crises (Connor et al., 2012) . In a booming economy, revenues of households and businesses improve and increase the ability to service debt payments. In their quest to increase market share during a boom, banks extend their lending activities often reaching out for lower credit quality borrowers. However, the extension of credit to subprime borrowers inevitably increases non-performing loans (NPLs) when a recession subsides and asset prices fall. Thus, macroeconomic shocks are inevitably transmitted to banks' balance sheets through a worsening of their credit portfolio (Love, Ariss, 2014).
The relationship between default probabilities and the business cycle has already been documented by M. Bruche and C. Gonzalez-Aguado (2010). They estimated different rating transition matrices for periods of high, medium and low GDP growth and found that especially default probabilities were affected.
The research also report that when looking for default risk, taking into account macroeconomic conditions substantially improves the credit risk assessment results (Bruche, Gonzalez-Aguado, 2010) . Also one of the major issues of concern with regard to credit risk is a contagion in the credit market, such that default by one firm tends to precipitate defaults by others. The defaults due to unfavorable macroeconomic conditions affect many firms at the same time because bankruptcy by one firm infects other healthy but vulnerable firms and leads them to default (Figlewski et al., 2012) . The banks use the statistical models that are integrated into the credit risk management systems that allow analysts and managers to depict the expected performance of individual loans and portfolio segments under different economic scenarios. With this information managers can optimize lending decision-making to assess the appropriate risk levels of the loan portfolios (Chih-Hsing et al., 2014).
The demand for financial services tends to grow as economies expand and societies become wealthier (Sufian, Habibullah, 2010) . A. Diaz and F. Perera-Tallo (2011) interconnect the credit with inflation and affirm that the optimal inflation rate is positive. The credit is sustainable when inflation is not negative, credit and welfare are increasing for low levels of inflation until reaching a threshold level. The stability of credit supply is enabled by good credit portfolio and lower share of non-performing loans (Festic, 2012) . In a booming and prosperous economy, a firm's demand for capital increases, and borrowers are more solvent because of increased profitability. Therefore, banks adopt looser screening standards and lend actively (Liu, Chen, 2012) . The banks promote economic growth and have positive effects on real economic activity when banking sector is more developed and efficient. Since the activity makes the borrower more likely to succeed, banks are willing to offer larger loans to such borrowers (Cetorelli, Peretto, 2012) . The borrowers and lenders are overconfident during the upward phase of the business cycle about investment projects and their ability to repay and regain their loans. Banks' over optimism about borrowers' future prospects brings about more liberal credit policies with lower credit standards requirements. On the other hand, during recessions, banks face non-performing loans and specific provisions that let them tighten further credit supply, complicating the prospects of a recovery in economic activity. These variations in lending are generally more than proportional to the changes in economic activity, suggesting that there are changes in bank loan supply that tend to accentuate the business cycle (Bouvatier et al., 2012) .
In a recession, banks severely scrutinize borrowers and lend passively. At the same time, the loan supply affects economic development and further causes economic procyclicality. Thus, economic conditions may affect the strength of banks' screening practices. In general, credit risk spreads become high in a recessionary economy (Liu, Chen, 2012) . The most industries tend to have lower profits during recessions so that the perceived credit risk in the general economy is likely to increase. To compensate the increased risk, lenders demand higher interest rates. Lending and borrowing activities will therefore decline. The subsequent credit crunch results the decline in economic activity and increases the probability of a recession (Ng, 2012) . During the slow-growth cycle firms are credit-constrained and cannot finance their working capital from banks in order to continue the regular operations. Once the production is interrupted, the sales decline and a company is incapable of servicing its accounts payable on time. Under such circumstances, accounts payable accumulate and bank lending declines. Thus, these two variables are negatively related to one another. The accumulated payable is a sign of distress with respect to not fully utilizing production capacity, because of insufficient working capital (Huang et al., 2011) . During the crises periods the spread of financial crises is typical from the financial sector to the real sector within a country and across countries. The strong contagion effects were found in many developing countries and usually no region or specific group of countries has been immune to shocks associated with crisis. However, the several real economy sectors, especially healthcare, telecommunication and the IT sector, were less affected by contagions (Dungey, Gajurel, 2014) .
H. D. Khieu et al. (2012) note that in credit risk modeling an important role play recovery rates (1 -LGD) on defaulted loans. The recovery rate is converse to the loss given default (LGD), which is percentage of loss over the total exposure when bank's counterparty goes to default. These researchers classify factors that affect loan recoveries into four groups: loan characteristics, recovery process characteristics, borrower characteristics, and external factors, such as macroeconomic conditions and industry characteristics. The collateral values, which affect the loan recovery rates, decline as economic conditions deteriorate, whereas the number of defaults also increases in a weak economy. Firm assets will be sold at lower values in distressed industries because the most likely buyers are firms in the same industry that are also in distress (Khieu et al., 2012) .
In the economic downturns banks can meet the need to increase their capital ratio either by issuing new equity or by reducing loans. It has been shown, theoretically and empirically, that banks reduce lending more often than they recapitalize. The banks are likely to cut back lending when either economic conditions are poor or raising new capital is costly. Because the bank capital constraint is more likely to be binding during economic downturns, recapitalization would not be easy and the banks may meet the capital ratio by reducing lending. This is especially in case when the economy is weak, as the insufficient bank capital adequacy ratio may cause a credit crunch (Hyun, Rhee, 2011) .
Corporate bankruptcy usually impacts the liquidity of capital markets and the development of an economy. An accurate prediction model not only assists banks and institutional investors objectively to assess credit risks of investments but also may reduce the adverse impacts of bankruptcies on the economy (Lin, Wang, 2011) . Finally, the precise risk assessment is important as the Basel II requires the banking industry to meet minimum regulatory capital requirements based on the calculation of the probability of loan default, and therefore more accurate default assessment allows for more efficient utilisation of regulatory capital, a further source of competitive advantage (Marshall et al., 2010) .
To avoid banking crises, regulators devise mechanisms to monitor banks' risk taking behavior. It is commonly argued that disruption in the financial system can lead to a reduction in investment and other economic activity. Further, bank depositors face profound loss because of bank failures and governments tend to incur large costs in remedying a banking crisis. To avoid this type of systemic form of bank insolvency, the regulators have emphasized greater reliance on market discipline in the regulatory framework along with implicit government support and explicit deposit insurance for banks' creditors, central bank's lending of last resort, and bank insolvency resolution procedures (Haq et al., 2014) . Since the 2007-2008 financial crisis one of the priorities for banking regulators has become the bank lending behavior in the economic fluctuations. The new Basel Committee on Banking Supervision (BCBS) regulation demands that, during the depression, banks should estimate the default probability more conservatively and they should establish more capital (Hyun, Rhee, 2011) . In particular, the BCBS in Basel III Agreement proposes to introduce a countercyclical capital buffer. The capital buffer would be made during periods of excessive credit growth in order to smooth the credit cycle and protect the banking sector from the accumulation of financial imbalances. Also the BCBS advocates a change in loan loss provisioning behaviors toward more forward looking provisioning practices. These measures seek to increase the cost of making loans in terms of capital and loan loss provisions during the upward phase of the cycle (Bouvatier, Lopez-Villavicencio, Mignon, 2012). Better understanding of what drove the worsened banking indicators during the crisis should also help to identify how financial regulation and supervision could be better designed to more effective credit risk management. This in turn suggests that banks should focus their attention not only on containing normal risks fluctuations but also on addressing their readiness to withstand the sudden economic downturn (Milne, 2014) . According to Caprio, D' Apice, Ferri and Puopolo (2014), the early signals of what happened in banking systems starting from 2008 were already embedded in the financial characteristics of the countries and their banks several years before the crisis erupted. Then, the use of such back-in-time variables in credit risk management is justified by the fact that these contain information about the health of the financial system in the past and how it can evolve over time. As a consequence, they may be useful in understanding the genesis of the crises in banks.
Research Methodology
The first stage of empirical research aims to highlight the deterioration of banks' performance results in recent Lithuanian business cycle downturn. The changes of these internal consolidated banks' indicators were analyzed: the doubtful and non-performing loans, loan portfolio, interest income, interest expenses, net interest income, deposits, deposit interest rates, new credits and their interest rates, provisions and net income.
The second stage of empirical research aims to identify the recent business cycle in Lithuanian economy and to highlight the main changes of banks performance indicators related to the credit risk increase of debtors. The business cycle fluctuations were measured by the GDP, gross capital formation (investments), exports, compensation of employees and consumption expenditures of households. Together with these macroeconomic factors the changes of other indicators were estimated that have the impact on banks' loan portfolio credit risk: the number of bankrupted enterprises, unemployment rate, revenue, net income and net profitability of Lithuanian enterprises, proportion of profitable and loss making enterprises, realty price indexes.
In the third stage of the empirical research the polynomial regression models for the macroeconomic variables were developed that are able to warn about the beginning of possible economic boom period. The significant deviations from trend are measured by the mean absolute percentage errors (MAPE). The correlation analysis was implemented to assess the relations between macroeconomic variables in the business cycle fluctuations. Complementing the macroeconomic rates the relative business and households indebtedness indicators were calculated to measure the average critical indebtedness that cause the credit risk increase problems for banks in economic downturn. As the polynomial regression models alow to identify the beginning of economic boom period, the further developed partial least squares (PLS) regression model predicts the beginning of crisis period where the banks meet the problem of increased credit risk levels and high proportion of doubtful and non-performing loans. The PLS regression model includes the macroeconomic and indebtedness variables.
The analyzed in this research rates of GDP, compensation of employees, exports, investments, consumption expenditures of households, unemployment and bankruptcy of enterprises aim to highlight the salient slump of Lithuanian economy in 2009. The aggregated business indicators of revenue, profit and loss also have to show the recent significant fluctuations in business performance. The analysis of statistical data of commercial banks allows to interrelate their changing annual activity results with changes in macroeconomic conditions of Lithuania. The research tries to affirm that credit risk of debtors is very sensitive to macroeconomic fluctuations. The proportion of doubtful and non-performing loans, interest income of banks, net profit, loan portfolio, amount of new credits, provisions and impairment of loans vary significantly in respect of macroeconomic changes. The calculated relative rates of enterprises and households indebtedness will show the negative impact of loan portfolio overmuch expansion on the ability of debtors to meet their financial obligations.
The Fall of Banks' Financial Indicators in Recent Business Cycle of Lithuanian Economy
To find a significant coincidence between the macroeconomic indicators and the change of debtors' credit risk the loan portfolio and the proportion of doubtful and non-performing loans (NPLs) in banks were analyzed ( Figure 1 ). The Lithuanian banks met the highest problem of NPLs growth in 2009 when this proportion in one year increased by 17,9 % to 
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MacroeconoMic Business cycle indicators of credit risk increase in coMMercial Banks 105 from 888 million EUR in 2008 to 234 million EUR in 2013. In this situation since 2009 banks were able to keep the net interest income almost stable at 330-369 million EUR
The Economic Factors of Credit Risk Growth in Banks
The analysis of scientific publications has shown that the slump of macroeconomic environment usually negatively influences the ability of debtors in banks to repay their credits. The recent changes of macroeconomic indicators reflect the significant business cycle fluctuations in Lithuanian economy (Figure 4 ). The effect of these fluctuations on doubtful and non-performing loans (NPLs) in banks in this chapter will be analyzed.
The most downturn is visible in year 2009 when the GDP decreased by 17,8 % from 32 414 million EUR to 26 654 million EUR. The important factor considering the ability to repay the Figure 4) . The possibility to increase the number of non-performing loans in banks also is influenced by the bankruptcy and The possibility to increase the number of non-performing loans in banks also is influenced by he bankruptcy and unemployment statistics. The higher number of bankrupted companies means he increasing unability to fulfil the financial obligations for creditors. As a consequence of nsolvency the bankruptcy process in companies is being started. The higher unemployment rate for anks increases risk of loss in retail credits. The possibility to increase the number of non-performing loans in banks also is influenced by the bankruptcy and unemployment statistics. The higher number of bankrupted companies means the increasing unability to fulfil the financial obligations for creditors. As a consequence of insolvency the bankruptcy process in companies is being started. The higher unemployment rate for banks increases risk of loss in retail credits. (Figure 6) .
The highest net income of Lithuanian companies was in 2007 (5 156 The analyzed macroeconomic rates have certainly affirmed the fluctuations of business cycle in Lithuanian economy and it is evident that these fluctuations highly affected the credit risk of debtors in commercial banks and their financial results. The next chapter aims to develop the statistical model able to predict the possible sudden growth of NPLs in banks.
The Statistical NPLs Growth Prediction Model
The sudden high NPLs growth in banks started in 2009 when the Lithuanian macroeconomic indicators deteriorated. So the early warning patterns of pre-crisis period can allow banks to foresee the forthcoming NPLs problem. As the GDP rate is often the main macroeconomic indicator the polynomial regression model was developed to visualize the theoretical Lithuanian GDP growth eliminating the effect of business cycle ( Figure 9 ). The simulated continuous growth includes the years from 2002 (1st period) to 2013 (12th period).
According to Figure 9 the analyzed 2002-2013 years were divided into 4 periods ( Table 2 This dden increase can be one of the indicators predicting the economic downturn and debtors' credit k changes. For the after-crisis economics growth period the restrained average GDP increase by 8 % was typical. To measure the business cycles fluctuations quantitatively the GDP rates of ars 2002-2013 were compared to the predicted values by the polynomial regression model and e MAPE were calculated. In both economic growth periods these errors are almost the same ,3 % and 4,4 %) while the boom period has the error of 11 % and it is higher by 2,5 times than in ntinuous growth periods. The other macroeconomic indicators of Figure 4 fluctuated similarly to GDP. Their rrelation matrix is given in Table 3 . In addition the inflation rate (INF) was included into further alysis because its changes can help to explain the NPLs problem in banks: in the economic owth period of 2002-2006 the average inflation rate was 1,6 % while in boom period it reached e average of 8,3 %. The correlation coefficients mostly show the quite strong relations between GDP and other macroeconomic indicators changes. Especially strong correlation was observed between GDP and consumption expenditures of households where it is equal to 1. Despite the fact that exports has one of the strongest correlations to GDP it was eliminated from further NPLs prediction model development due to its sudden increase in after-crisis growth period. Since 2010 the exports in average grew by 20,1 % yearly while the increase of other indicators was only in range from 3,5 % to 8,5 % (Figure 4) .
To find the deviations from trend the polynomial regression models were developed for the investments, exports, compensation of employees and consumption expenditures of households (Figures 10 and 11) . Such regression modeling can allow banks to identify the beginning of economic boom period evaluating the MAPE (Formula 1) values: (1) where Y(t) are the predicted values, Y are the observed values and n is the number of years analyzed.
The periods in the regression models are numbered from year 2002 (1) to year 2013 (12) . Because the exports in aftercrisis period grew suddenly and in boom and crisis the significant deviations are not analyzed.
The periods in the regression models are numbered from year 2002 (1) to year 2013 (12) . Because the exports in after-crisis period grew suddenly and in boom and crisis the significant deviations are not visible, only the GDP, INV, CE and CEH regression models can be used. The MAPE values of INV, CE and CEH polynomial regression models are calculated in Table 4 . The early warning about the possible beginning of economic boom period the MAPE increase rates are in range of 1,7-2,8 times.
Table 4
The MAPE values of polynomial regression models Table 4 . The early warning about the possible beginning of economic boom period the MAPE increase rates are in range of 1,7-2,8 times. The another important economic boom indicator is the inflation rate. In economic growth period since 2003 the inflation rate every year in average increased by 1,87 % and in 2006 it was 4,5 %. The boom period was conspicuous by the high inflation of 8,1-8,5 %. While the economic downturn in 2009 reduced this rate to 1,3 % (Figure 12) .
Together In Table 5 the indebtedness rates were calculated that reflect the changes of debt burden for business enterprises and households. The estimated critical indebtedness indicators before the economic downturn statistically can help to foresee the similar problems for banks in future.
The business loans (BL) in 2008 reached peak when the average financial debt for banks of 1 company was 242,4 thousands The another important economic boom indicator is the inflation rate. In economic growth eriod since 2003 the inflation rate every year in average increased by 1,87 % and in 2006 it was ,5 %. The boom period was conspicuous by the high inflation of 8,1-8,5 %. While the economic ownturn in 2009 reduced this rate to 1,3 % (Figure 12 ). In Table 5 the indebtedness rates were calculated that reflect the changes of debt burden for usiness enterprises and households. The estimated critical indebtedness indicators before the conomic downturn statistically can help to foresee the similar problems for banks in future. In Table 5 the indebtedness rates were calculated that reflect the changes of debt burden for usiness enterprises and households. The estimated critical indebtedness indicators before the conomic downturn statistically can help to foresee the similar problems for banks in future. Table 5 EUR. Also the households loans (HL) in 2008 were the highest when 1 inhabitant of Lithuania had the average 2,599 thousands EUR debt for banks. The important factor of debtors insolvency in 2009 can be considered also the high indebtedness of year 2008, that became too high burden for enterprises and households in worse economic conditions. The relative rates of business loans to revenue (BL/R), business loans to GDP (BL/GDP), households loans to compensation of employees (HL/CE) and households loans to GDP (HL/GDP) were calculated in Table 5 loan portfolio in future is very probable when the business loans to revenue rate reaches 70,7 %, business loans to GDP -32 %, households' loans to compensation of employees 60,9 % and households loans to GDP -27 %.
For the NPLs percentage prediction the partial least squares (PLS) regression model was developed. The independent variables are the annual growth rates (%) of macroeconomic and indebtedness rates together with inflation. The annual growth rates of independent variables (except inflation) (Formula 2) in this model are calculated: (2) where X is the independent variable of the partial least squares regression model, t is the number of current year.
The PLS regression model (Formula 3) is:
Using the macroeconomic and indebtedness variables of a period t the PLS regression model predicts the proportion of NPLs in banks' loan portfolios for the period t + 1. The estimated prediction accuracy of the analyzed data sample is 100 % (MAPE is equal to 0). The general scheme of all analysis process is shown in Figure 14 . The analyzed rates in this research affirmed the interrelation between the downturn of business cycle in country's economy and increase in debtors credit risk in banks. The main problem that arose for banks in downturn is the high proportion of doubtful and non-performing loans that was the consequence of the debtors unability to meet their financial obligations. This mainly reduced the financial results of banks and limited their ability to lend new credits in the period of restrained economic growth. The developed statistical model can allow to reduce the negative impact of economic downturn on banks loan portfolio quality warning about the possible losses and help to manage the credit risk in banks considering the changes of economic conditions.
Conclusions
The analysis of scientific publications allows to maintain that business cycles have the strong impact on credit risk of debtors in banks. The changes in economic environment downgrade the banking system performance and it is considered as a natural consequence of business cycles. The amount of credits grows rapidly when the economy is in upturn because of favourable financial state of companies and unrestricted lending standards. When economic conditions slow the higher proportion of insolvent companies and households cause the disimproved banks' activity results and strict lending.
The empirical research confirmed that the negative macroeconomic changes can be considered as the important factors increasing the credit risk of business and consumer debtors. Currently in credit risk assessment process banks use the internal credit rating models seeking to assess credit risk according to loan applicants' The analyzed rates in this research affirmed the interrelation between the downturn of siness cycle in country's economy and increase in debtors credit risk in banks. The main problem at arose for banks in downturn is the high proportion of doubtful and non-performing loans that as the consequence of the debtors unability to meet their financial obligations. This mainly duced the financial results of banks and limited their ability to lend new credits in the period of strained economic growth. The developed statistical model can allow to reduce the negative pact of economic downturn on banks loan portfolio quality warning about the possible losses and lp to manage the credit risk in banks considering the changes of economic conditions. onclusions he analysis of scientific publications allows to maintain that business cycles have the strong pact on credit risk of debtors in banks. The changes in economic environment downgrade the nking system performance and it is considered as a natural consequence of business cycles. The ount of credits grows rapidly when the economy is in upturn because of favourable financial ate of companies and unrestricted lending standards. When economic conditions slow the higher oportion of insolvent companies and households cause the disimproved banks' activity results and rict lending.
The empirical research confirmed that the negative macroeconomic changes can be nsidered as the important factors increasing the credit risk of business and consumer debtors. urrently in credit risk assessment process banks use the internal credit rating models seeking to sess credit risk according to loan applicants' data objectively and reduce potential loss of solvent debtors. Because the credit risk of debtors in Lithuania is very sensitive to acroeconomic fluctuations, developing the internal credit risk assessment models banks should volve macroeconomic rates as very important independent variables. Also banks should tighten e credit policy in the period of economic growth because the too high indebtedness of debtors in ithuania was observed. Banks' over-optimism about borrowers' future prospects and insufficient The developed statistical model allows to identify the beginning of excessive economic growth analyzing macroeconomic indicators. The GDP, investments, compensation of employees, consumption expenditures of households and inflation are the important factors related to the credit risk changes in banks. The peak point of the bussiness cycle and the economic downturn can be predicted analyzing the relative indebtedness rates of companies and households. The partial least squares regression model characterizes the existing dependence between analyzed indicators and NPLs, also it predicts the proportion of NPLs in banks. Because the credit rating models in banks assess only the specific risk of every loan applicant, the supplementary comprehensive analysis of the macroeconomic conditions allows to manage the loan portfolios more efficiently.
